Products of the direct reaction of the diazonium ion of a metabolite of the carcinogen N-nitrosomorpholine with purines of nucleosides and DNA.
A number of putative purine nucleoside and nucleobase adducts of the diazonium ion derived from 3-hydroxy-N-nitrosomorpholine have been synthesized as dimethylacetals. These are converted, in most cases nearly quantitatively, to the aldehydes, or in two cases to their derivatives, on treatment with mild acid to yield standards for a quantitative investigation of alkylation of purine nucleosides and DNA by the above metabolite of the powerful carcinogen N-nitrosomorpholine. The stability of the resulting nucleobase ethoxyacetaldehyde (EA) adducts has been characterized under a number of conditions with respect to their propensity to decompose. The stabilities, compared to that of the previously characterized adduct of the model benzimidazole, are generally unexceptional. Deposition of adducts on purine nucleosides and DNA were quantified in reactions in which 3-hydroperoxy-N-nitrosomorpholine was reduced to the hydroxy metabolite by a water-soluble phosphine at 21 +/- 2 degrees C. The adduct profile is highly similar to that observed from simpler alpha-hydroxy metabolites of acyclic dialkylnitrosamines, with the three most abundant ethoxyacetaldehyde (EA) adducts in reactions of duplex DNA being N7-EA-Gua approximately O(6)-EA-Gua > N3-EA-Ade. The initial rate kinetics of formation of hydroxyethyl (HE) lesions from the initially formed EA lesions have been determined in the case of the major products in the cases of both the nucleoside and DNA adducts. The rates of formation of HE adducts are accelerated in DNA, relative to the nucleosides in the cases of the N7-EA-Ade, N7-EA-Gua, and O(6)-EA-Gua adducts by factors of 7, 14, and 54, respectively. The initial rates of depurination of the N3-EA-Ade, N7-EA-Gua, and N7-EA-Gua adducts have also been quantified, and they are unexceptional in comparison with what has been previously reported for simple alkyl adducts. The adduct profiles reported here stand in significant contrast to what has been reported previously for structurally closely related alpha-substituted cyclic nitrosamines. In part or whole, this may be due to methodological differences in the conduct of the present and previous reports.